METHOD AND DEVICE FOR INSPECTING ACTIVE MATRIX SUBSTRATE 

RELATED APPLICATIONS 
[0001] Japanese Patent Application No. 2003-36094, filed on 
February 14, 2003, is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a method and a device for 
inspecting an active matrix substrate. 

[0003] In inspection of an active matrix type liquid crystal display 
device, there may be a case where a liquid crystal display device is inspected 
after filling the space between an active matrix substrate and an opposite 
substrate with a liquid crystal (Japanese Patent Application Laid-open No. 5- 
288641 (FIGS. 1 to 5), for example). In this case, if a defect is found even in 
one pixel of the liquid crystal display device, the entire device becomes 
defective. 

[0004] Therefore, a method and a device for inspecting a liquid crystal 
display device in the stage of an active matrix substrate have been proposed 
(Japanese Patent No. 3203864 (FIGS. 1, 3, and 4) and Japanese Patent No. 
3191073 (FIG. 4)). In the active matrix substrate, a pixel select switching 
element and a capacitor are provided for each pixel. This method and device 
determine whether or not the pixel has a defect by detecting a current based on 
a charge stored in the capacitor. 

[0005] However, according to the inventions disclosed in Japanese 
Patent No. 3203864 and Japanese Patent No. 3191073, if the detection timing 
varies for characteristics of the waveform of the inspection current based on the 
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charge stored in the capacitor of each pixel, there may be a case where a 
normal pixel is erroneously determined to have a defect. 

BRIEF SUMMARY OF THE INVENTION 
[0006] The inventors of the present invention have found that the 
peak value of the inspection current cannot be accurately measured due to 
variation in the on-resistance of the pixel select switching element for each 
pixel, even if a sampling pulse for sampling the inspection current is accurately 
generated. 

[0007] The present invention may provide a method and a device for 
inspecting an active matrix substrate capable of accurately determining whether 
or not the pixel drive cells oh the active matrix substrate have defects, even if 
there is variation in the on-resistance of the pixel select switching element. 

[0008] According to one aspect of the present invention, there is 
provided a method of inspecting an active matrix substrate in which a plurality of 
pixel drive cells are arranged in a matrix, each of the pixel drive cells including a 
pixel select switching element and a capacitor connected to the pixel select 
switching element, the method comprising: 

[0009] sequentially charging and discharging the capacitors of the 
pixel drive cells; 

[0010] detecting a charging current at different points on a time axis, 
the charging current being based on charges stored in the capacitors by 
charging; 

[0011] detecting a discharge current from the capacitors after 
discharging; and 
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[0012] determining whether or not each of the pixel drive cells has a 
defect, based on the charging current detected at the different points and the 
discharge current. 

[0013] According to another aspect of the present invention, an 
inspection device for carrying out this method is provided. 

[0014] In the method and the device of the present invention, a 
current based on a charge stored in the load from the capacitor of each of the 
pixel drive cells to a detection circuit is included in the charging current based 
on the charge stored in the capacitor. Therefore, the discharge current after 
discharging the capacitor is detected. Since the discharge current is the current 
based on the charge stored in the load from the capacitor of each of the pixel 
drive cells to the detection circuit, a pure charging current based on the charge 
stored in the capacitor can be detected by taking both the charging current and 
the discharge current into consideration, whereby defect determination 
accuracy is improved. 

[0015] Moreover, the charging current is detected at different points 
on a time axis. Since the time constants of the pixel drive cells differ from each 
other due to variation of the on-resistances of the pixel select switching 
elements, the charge/discharge curves differ from each other. Therefore, if the 
charging current is sampled by using a constant sampling pulse, a peak value 
of the charging current may not be detected, for example. 

[0016] The adverse influence of variation of the on-resistances is 
more effectively reduced by using the charging current detected at the different 
points on a time axis than the case of detecting the charging current at one 
point, whereby an erroneous determination can be reduced. 

[0017] Note that the steps of detecting the charging current and the 
discharge current will do if the charging and discharge currents are eventually 
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detected. The charging current and the discharge current may be detected after 
current-voltage conversion of each current, for example. 

[0018] The step of detecting the charging current may include adding 
up charging currents detected at the different points on a time axis. In this case, 
the step of detecting the charging current may be performed by using a plurality 
of first sample/hold circuits driven by a plurality of first sampling pulses which go 
active at the different points on a time axis. 

[0019] The step of detecting the discharge current may be performed 
by using a second sample/hold circuit driven by a second sampling pulse which 
goes active after discharging. In this case, the determining step may include 
comparing an output from a common output line of the first sample/hold circuits 
with an output from the second sample/hold circuit by using a comparison 
circuit, and sampling an output from the comparison circuit by using a third 
sample/hold circuit driven by a third sampling pulse which goes active at a 
timing later than the second sampling pulse. 

[0020] The step of charging and discharging may be performed in one 
vertical scanning period. 

[0021] Alternatively, the step of charging and discharging may be 
performed in a plurality of vertical scanning periods. In this case, the step of 
detecting the charging current may be performed at one of the different points in 
each of the vertical scanning periods; the step of detecting the discharge 
current may be performed once after discharging in each of the vertical 
scanning periods; and the determining step may include comparing the 
charging current with the discharge current in each of the vertical scanning 
periods. 

[0022] Specifically, the step of detecting the charging current may be 
performed by using a first sample/hold circuit driven by first sampling pulses, 
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the first sampling pulses in the vertical scanning periods being different from 
each other. The step of detecting the discharge current may be performed by 
using a second sample/hold circuit driven by a second sampling pulse which is 
common in the vertical scanning periods. The determining step may include 
comparing an output from the first sample/hold circuit with an output from the 
second sample/hold circuit in each of the vertical scanning periods by using a 
comparison circuit, and sampling an output from the comparison circuit by using 
a third sample/hold circuit driven by a third sampling pulse in each of the vertical 
scanning periods, the third sampling pulse going active at a timing later than the 
second sampling pulse. 

[0023] The determining step may be performed based on a mean 
value of the comparison results obtained in the vertical scanning periods or 
based on a sum of the comparison results obtained in the vertical scanning 
periods. Alternatively, the determining step may be performed based on a 
maximum value selected from among the comparison results obtained in the 
vertical scanning periods. 

[0024] The pixel select switching elements may be thin film transistors 
having various on-resistances in manufacturing. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
[0025] FIG. 1 is a diagram schematically showing an active matrix 
substrate and an inspection device according to the embodiments of the 
present invention. 

[0026] FIG. 2 is a timing chart illustrative of charge and discharge 
steps according to a first embodiment of the present invention. 

[0027] FIG. 3 is a block diagram showing an inspection circuit 
according to the first embodiment of the present invention. 
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[0028] FIG. 4 is a chart showing the relationship between sampling 
pulses used in the inspection circuit shown in FIG. 3 and an inspection current 
waveform. 

[0029] FIG. 5A is a diagram showing the load dependent on the 
distance between an inspection terminal and a horizontal scanning position; and 
FIG. 5B is a chart showing an inspection current which changes depending on 
the amount of load. 

[0030] FIG. 6 is a chart showing the relationship between various 
inspection current waveforms and sampling pulses. 

[0031] FIG. 7 is a waveform chart showing a comparative example 
illustrating a harmful influence occurring when sampling an inspection current at 
one point on a time axis, the inspection current being based on a charge stored 
in a capacitor. 

[0032] FIG. 8 is a block diagram showing an inspection circuit 
according to a second embodiment of the present invention. 

[0033] FIG. 9 is a timing chart for illustrating charge and discharge 
steps in the second embodiment of the present invention. 

[0034] FIG. 10 is a timing chart for illustrating charge and discharge 
steps in the second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 
[0035] 1 . First embodiment 

[0036] A first embodiment of the present invention is described below 
with reference to the drawings. 

[0037] As an example of the target of inspection, an active matrix 
substrate used for a liquid crystal display device is described below with 
reference to FIG. 1. In FIG. 1, a horizontal scanning circuit 20, a vertical 
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scanning circuit 30, and an active matrix region 40 are formed on the active 
matrix substrate such as a glass substrate 10. 

[0038] A plurality of scanning lines 42 extending in the horizontal 
direction and a plurality of signal lines 44 extending in the vertical direction are 
formed in the active matrix region 40. A plurality of pixel drive cells 50 are 
formed near the intersecting points of the scanning lines 42 and the signal lines 
44. The pixel drive cell 50 includes a thin film transistor (TFT) 52 as a pixel 
select switching element, and a capacitor (storage capacitor) 54 connected with 
the thin film transistor 52. In FIG. 1, a plurality of pixel electrodes connected 
with the pixel drive cells 50 are omitted. 

[0039] The thin film transistor 52 includes a source region, a drain 
region, and a channel region between the source region and the drain region in 
a polycrystalline silicon layer formed on the glass substrate by using either a 
low-temperature process or a high-temperature process. A gate is formed at a 
position which faces the channel region through a gate insulating layer. The on- 
resistance of the thin film transistor 52 varies in each pixel due to the 
manufacturing process. 

[0040] The scanning line 42 is connected in common with the gates of 
the thin film transistors 52 in each row and functions as a gate line. The signal 
line 44 is connected in common with the sources of the thin film transistors 52 in 
each column and functions as a source line, for example. 

[0041] As shown in FIG. 2, the vertical scanning circuit 30 outputs 
scanning signals G1, G2, G3, which supply an active potential to one of the 
scanning lines 42 and a non-active potential to the remaining scanning lines 42. 
As shown in FIG. 2, the vertical scanning circuit 30 sequentially scans the 
scanning lines 42 to which the active potential is supplied within one vertical 
scanning period (1V). When the active potential is supplied to one of the 
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scanning lines 42, the thin film transistors 52 in one row connected in common 
with the scanning line 42 at the gates are turned ON at the same time. 

[0042] A plurality of signal sampling switches 22 are connected with 
the signal lines 44 at one end. As shown in FIG. 2, the signal sampling switches 
22 are sequentially turned ON within one horizontal scanning period (1H) by 
using timing signals SS1, SS2, SS3, ... output from the horizontal scanning 
circuit 20, and dot-sequentially sample a signal on an image signal line 24. A 
signal input terminal 26 is provided at one end of the image signal line 24. 

[0043] The capacitors 54 of the pixel drive cells 50 are connected in 
common with a common line 56, for example. An inspection terminal 58 is 
provided at one end of the common line 56. 

[0044] As shown in FIG. 1, an inspection device 100 includes a 
charge/discharge circuit 110 connected with the signal input terminal 26. As 
shown in FIG. 2, the charge/discharge circuit 110 outputs a charge potential "IT 
and a discharge potential "L" in synchronization with the active period of each of 
the timing signals SS1, SS2, SS3, ... output from the horizontal scanning circuit 
20. 

[0045] An inspection circuit 120 is connected with the inspection 
terminal 58. The inspection circuit 120 includes a current-voltage amplifier 122, 
first and second detection circuits 130 and 140, and a defect determination 
circuit 150. The current-voltage amplifier 122 is not necessarily provided. In 
this embodiment, the current-voltage amplifier 122 detects a signal from the 
pixel drive cell 50 after current-voltage conversion. The target of detection of 
the first and second detection circuits 130 and 140 is a voltage. However, the 
following description is given on the assumption that each of the first and 
second detection circuits 130 and 140 detects an inspection current (charging 
current or discharge current) which is converted into the voltage. 
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[0046] FIG. 3 shows a configuration example of the inspection circuit 
120 connected with the inspection terminal 58 excluding the current-voltage 
amplifier 122. The first detection circuit 130 includes N first sample/hold (S/H) 
circuits 132-0 to 132-(N-1). The first detection circuit 130 includes an input 
terminal 134 to which a sampling pulse SP1-0 is input, and (N-1) delay 
elements 136-1 to 136-(N-1) connected in common with the input terminal 134. 
The outputs of the delay elements 136-1 to 136-(N-1) are respectively 
connected with the first sample/hold circuits 132-1 to 132-(N-1). The sampling 
pulses SP1-1 to SP1-(N-1) are generated by delaying the inputted sampling 
pulse SP1-0 by using the (N-1) delay elements 136-1 to 136-(N-1). FIG. 4 
shows the sampling timing. As shown in FIG. 4, the sampling pulses SP1-0 to 
SP1-(N-1) are generated at even intervals. The sampling pulses SP1-0 to SP1- 
(N-1 ) are called first sampling pulses. 

[0047] The second detection circuit 140 includes a second 
sample/hold circuit 142 and an input terminal 144 for a second sampling pulse 
SP2. The sampling timing of the second sampling pulse SP2 is as shown in 
FIG. 4. 

[0048] The first sample/hold circuits 132-0 to 132-(N-1) and the 
second sample/hold circuit 142 are connected in parallel with the inspection 
terminal 58, and sample and hold the inspection current from the inspection 
terminal 58 at various types of sampling timing. 

[0049] As shown in FIG. 3, the defect determination circuit 150 
includes a comparator (comparison circuit) 152, an input terminal 154 for a third 
sampling pulse SP3, a third sample/hold circuit 156 which samples and holds 
the output from the comparator 152 at the third sampling pulse SP3, and a 
determination circuit 158. As shown in FIG. 4, the third sampling pulse SP3 is 
generated at a timing later than the second sampling pulse SP2. 
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[0050] The inspection device 100 according to the first embodiment 
measures all the pixel drive cells 50 on the active matrix substrate 10 within one 
vertical scanning period (1V) shown in FIG. 2. The inspection device 100 
sequentially drives all the pixel drive cells 50 on the active matrix substrate 10 
within one vertical scanning period to charge and discharge the capacitors 54 of 
the pixel drive cells 50. 

[0051] As shown in FIG. 2, the scanning signal G1 output from the 
vertical scanning circuit 30 is set at HIGH (active potential) during one horizontal 
scanning period (1H). This causes all the thin film transistors 52 in the first row 
to be turned ON. 

[0052] As shown in FIG. 2, the timing signals SS1 , SS2, SS3, 
which sequentially go HIGH within one horizontal scanning period (1H), are 
output from the horizontal scanning circuit 20. This causes the voltage from the 
charge/discharge circuit 110 to be applied to the capacitors 54 of the pixel drive 
cells 50 in the first row through the corresponding thin film transistors 52. 

[0053] As shown in FIG. 2 } the voltage from the charge/discharge 
circuit 110 changes from HIGH to LOW within the active period of each of the 
timing signals SS1 , SS2, SS3, .... Therefore, the capacitors 54 of the pixel drive 
cells 50 in the first row are sequentially charged by the application of the voltage 
HIGH and discharged by the application of the voltage LOW within one 
horizontal scanning period (1H). 

[0054] The capacitors 54 of all the pixel drive cells 50 are charged 
and discharged within one vertical scanning period (1V) by repeating the above- 
described operation each time the scanning line 42 is scanned in the vertical 
direction by the scanning signals G1, G2, G3, ... output from the vertical 
scanning circuit 30. This embodiment determines whether or not the pixel drive 
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cell 50 has a defect by detecting the current based on the charge stored in the 
capacitor 54 after charging and discharging through the inspection terminal 58. 

[0055] The following first to third points should be given attention 
relating to defect determination of the pixel drive cell 50. The first point is that 
the current which flows through the inspection terminal 58 shown in FIG. 1 
changes depending on the load (interconnect resistance, interconnect 
capacitance) between the capacitor 54 as the inspection target and the 
inspection terminal 58. FIGS. 5A and 5B show an example in which the 
detected current value decreases as the load increases, and the detected 
current value increases as the load decreases. 

[0056] Therefore, since the absolute value of the charging current 
differs depending on the position of the pixel drive cell 50, it is necessary to 
prevent erroneous determination by detecting the difference between the 
maximum value of the charging current and the minimum value of the discharge 
current for each of the pixel drive cells 50. 

[0057] The second point is the importance of the sampling timing for 
sampling and holding the detected current from the inspection terminal 58. FIG. 
6 shows the relationship between three types of detected current and three 
types of sampling timing. If the detected current can be sampled at a proper 
sampling timing T1, the peak value can be detected for all three types of 
detected current. However, if the sampling timing is shifted from the time T1 to 
time TO or T2 before or after the time T1 , a value far smaller than the peak value 
is detected for the detected current indicated by a solid line (when capacitance 
of the capacitor 54 is small) and for the detected current indicated by a dashed 
line (peak is sharp) in comparison with the detected current indicated by a dash- 
dotted line (capacitance of the capacitor 54 is large and the current peak is not 
sharp), thereby resulting in an erroneous determination. 
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[0058] The third point relates to the second point. Specifically, the 
charge/discharge characteristics of the capacitors 54 of the pixel drive cells 50 
are not necessarily the same due to variation of the on-resistance of the thin film 
transistors 52. This may result in the erroneous determination pointed out with 
reference to FIG. 6. For example, if the on-resistance of the thin film transistor 
52 is high, the peak of the charge/discharge curve is shifted from the peak of 
the charge/discharge curve indicated by a solid line in FIG. 4, as indicated by a 
dotted line. Therefore, if the detected current is always sampled and held by 
using a single sampling pulse, the peak value of the charging current cannot 
necessarily be detected, thereby resulting in an erroneous determination. 

[0059] In the first embodiment, in order to deal with the problems of 
the second and third points, the inspection current from the inspection terminal 
58 is sampled and held at each sampling timing of the N sampling pulses SP1-0 
to SP1-(N-t), as shown in FIG. 4. In this case, the inspection current is the 
charging current based on the charge stored in the capacitor 54. As shown in 
FIG. 5B, this charging current is the current value in the peak area of the 
waveform which differs in wave height depending on the position of the 
capacitor 54. 

[0060] In more detail, the N first sample/hold circuits 132-0 to 132-(N- 
1) shown in FIG. 3 sample the inspection current from the inspection terminal 58 
based on the N sampling pulses SP1-0 to SP1-(N-1), respectively, and hold the 
sampled values. Since the output line of the N first sample/hold circuits 132-0 
to 132-(N-1) is a connected common output line, the sum of the held values is 
obtained from the common output line. 

[0061] Therefore, the sum of the values sampled and held at the N 
sampling pulses is approximately the same for the inspection current indicated 
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by the solid line and for the inspection current indicated by the dotted line in 
FIG. 4, whereby an erroneous determination can be prevented. 

[0062] In order to deal with the problem of the first point, the second 
sample/hold circuit 142 shown in FIG. 3 samples and holds the inspection 
current from the inspection terminal 58 based on the second sampling pulse 
SP2 shown in FIG. 4. In this case, the inspection current is the discharge 
current completely discharged from the capacitor 54. As shown in FIG. 5B, this 
discharge current is the current value in the valley area of the waveform which 
differs in wave height depending on the position of the capacitor 54. 

[0063] The output from the common output line of the first 
sample/hold circuits 132-0 to 132-(N-1) and the output from the second 
sample/hold circuit 142 are compared by using the comparator 152. The 
comparator 152 may be formed by using a subtractor, for example. 

[0064] The peak area and the valley area of the inspection current, 
which differs in wave height depending on the position of the capacitor 54 
shown in FIG. 5B, are compared by comparing the two outputs by using the 
comparator 152. For example, the difference between the peak area and the 
valley area is calculated. This eliminates the harmful influence in which the 
inspection current changes depending on the position of the capacitor 54 (first 
point). 

[0065] The peak area of the inspection current is sampled at N points 
by using the N first sample/hold circuits 132-0 to 132-(N-1) instead of sampling 
the inspection current at one point. Therefore, a problem which occurs in a 
comparative example shown in FIG. 7 does not occur in this embodiment. FIG. 
7 shows a waveform diagram in which the peak area and the valley area of the 
inspection current are respectively sampled based on the sampling pulses SP1 
and SP2. The peak area and the valley area of the inspection current may be 
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shifted on the time axis due to variation of the on-resistance of the thin film 
transistor 52. In this case, the sampling pulse SP1 does not necessarily 
coincide with the peak of the peak area of the inspection current, as shown in 
FIG. 7. Therefore, the calculation result for the difference between the peak 
area and the valley area of the sampled inspection current varies even in a 
normal pixel, as indicated at the bottom of FIG. 7. This results in an erroneous 
determination. 

[0066] The output from the comparator 152 is sampled and held by 
using the third sample/hold circuit 156 according to the third sampling pulse 
SP3 shown in FIG. 4. This enables the inspection current, from which the 
harmful influence in which the inspection current changes depending on the 
position of the capacitor 54 is removed, to be sampled. 

[0067] The determination circuit 158 determines whether or not the 
pixel drive cell 50 has a defect by comparing the inspection value of the pixel 
drive cell 50, which is sequentially input from the third sample/hold circuit 156, 
with a reference value, for example. 

[0068] Comparative example 

[0069] Japanese Patent Application Laid-open No. 3-200121 
discloses an analog test method for a pixel transistor array. This method 
obtains test results by integrating the current based on the charge stored in the 
capacitor of each pixel drive cell by using an integration circuit. However, since 
the integration period is four times greater than the time constant of the pixel 
drive cell (page 7, upper left column, line 5), this method cannot deal with an 
increase in speed. Moreover, both the peak area and the valley area of the 
inspection current are integrated in such a long integration period. However, 
Japanese Patent Application Laid-open No. 3-200121 does not disclose 
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subtracting the integrated value of the discharge current which changes 
depending on the load on the inspection current path. Furthermore, since 
Japanese Patent Application Laid-open No. 3-200121 discloses an analog test 
method, erroneous determination may occur due to the influence of external 
noise. 

[0070] Second embodiment 

[0071] In a second embodiment of the present invention, an 
inspection circuit 200 shown in FIG. 8 is used instead of the inspection circuit 
120 shown in FIG. 3 used in the first embodiment. 

[0072] In FIG. 8, the inspection circuit 200 includes a first sample/hold 
circuit 210, a second sample/hold circuit 220, a comparator 230, a third 
sample/hold circuit 240, and a determination circuit 250. 

[0073] The inspection circuit 200 substantially differs in configuration 
from the inspection circuit 120 in that the inspection circuit 120 shown in FIG. 3 
includes the N first sample/hold circuits 132-0 to 132-(N-1) and the inspection 
circuit 200 shown in FIG. 8 includes one first sample/hold circuit 210. A storage 
section 252 is provided in the determination circuit 250. 

[0074] In the first embodiment, the capacitors 54 of the pixel drive 
cells 50 are charged and discharged within one vertical scanning period. In the 
second embodiment in which the inspection circuit 200 shown in FIG. 8 is used, 
the capacitors 54 of the pixel drive cells 50 are charged and discharged in each 
of N vertical scanning periods as shown in FIG. 10 (first to Nth frames shown in 
FIG. 10). The charge and discharge operation in each frame is the same as the 
charge and discharge operation in the first embodiment. 

[0075] In the second embodiment, the inspection current is sampled 
at sampling timing shown in FIG. 9 instead of the sampling timing shown in FIG. 
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4 in the first embodiment. In FIG. 9, the N first sampling pulses SP1-0 to SP1- 
(N-1) are generated in different frames (one of the first to Nth frames). In the 
first embodiment, the inspection current from the pixel drive cell 50 is sampled 
N times in one frame (one vertical scanning period). In the second 
embodiment, the inspection current from the pixel drive cell 50 is sampled once 
in each of the N frames. The second and third sampling pulses SP2 and SP3 
are generated in each frame. 

[0076] Sampling of the inspection current from one pixel drive cell 50 
is described below. The inspection current (charging current) from the capacitor 
54 charged in the first frame is input to the first sample/hold circuit 210 through 
the inspection terminal 58. The first sample/hold circuit 210 samples the 
charging current at the sampling pulse SP1-0 shown in FIG. 9, and holds the 
sampled value. 

[0077] The inspection current (discharge current) after the pixel drive 
cell 50 is discharged is input to the second sample/hold circuit 220 through the 
inspection terminal 58. The second sample/hold circuit 220 samples the 
discharge current by using the sampling pulse SP2 shown in FIG. 9, and holds 
the sampled value. 

[0078] The comparison circuit 230 compares the outputs from the first 
and second sample/hold circuits 210 and 220, and outputs the difference 
between the two outputs. The third sample/hold circuit 240 samples the output 
from the comparison circuit 230 at the third sampling pulse SP3 shown in FIG. 
9, and holds the sampled value. The value held by the third sample/hold circuit 
240 is stored in the storage section 252 of the determination circuit 250. 

[0079] In the second frame, the sampling operation and the like are 
performed in the same manner as in the first frame except that the sampling 
timing of the first sample/hold circuit 210 is determined by the first sampling 
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pulse SP1-1 shown in FIG. 3. In the third to Nth frames, the sampling operation 
and the like are performed in the same manner as in the first and second 
frames except that the sampling timing of the first sample/hold circuit 210 differs 
from the sampling timing in the first and second frames. 

[0080] The inspection values collected in the first to Nth frames for all 
the pixel drive cells 50 in the active matrix region shown in FIG. 1 are stored in 
the storage section 252 of the determination circuit 250. The determination 
circuit 250 determines whether or not the pixel drive cell 50 has a defect based 
on the information stored in the storage section 252. 

[0081] The inspection value stored in the storage section 252 is a 
value obtained by calculating the difference between two values of the 
inspection current sampled at one point in the peak area (charging current) and 
one point in the valley area (discharge current). N inspection values are 
collected for the single pixel drive cell 50 while changing the sampling timing in 
the peak area of the inspection current. 

[0082] The determination circuit 250 may determine whether or not 
the pixel drive cell 50 has a defect by comparing the mean value of the N 
inspection values for the single pixel drive cell 50 with a reference value. The 
determination circuit 250 may determine whether or not the pixel drive cell 50 
has a defect by comparing the maximum value of the N inspection values for 
the single pixel drive cell 50 with a reference value. The determination circuit 
250 may determine whether or not the pixel drive cell 50 has a defect by 
comparing the sum of the N inspection values for the single pixel drive cell 50 
with a reference value. 

[0083] The embodiments of the present invention are described 
above. However, the present invention is not limited to the above-described 
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embodiments. Various modifications and variations are possible within the spirit 
and scope of the present invention. 

[0084] In the first and second embodiments, in the case where the 
horizontal scanning circuit 20 and the vertical scanning circuit 30 are not formed 
on the active matrix substrate 10, the horizontal scanning circuit 20 and the 
vertical scanning circuit 30 provided to an external driver or the inspection 
device 100 or 200 may be used. 

[0085] In the first and second embodiments, the inspection current is 
input to the inspection circuit 100 or 200 through the common line 56. However, 
the detection route of the inspection current is not limited to the common line 
56. The common line may not be provided depending on the active matrix 
substrate. In this case, the charge/discharge circuit 110 and the inspection 
circuit 120 which are exclusively connected with the signal input terminal 26 
through a switch may be provided. In the case where the common line 56 is 
provided, the charge/discharge circuit 110 and the inspection circuit 120 which 
are exclusively connected with the inspection terminal 58 through a switch may 
also be provided using the same method as described above. 

[0086] The present invention is not necessarily applied to inspection 
of an active matrix substrate used for a liquid crystal display device. The 
present invention may be applied to inspection of an active matrix substrate 
used for other applications insofar as each pixel drive cell includes a pixel select 
switching element and a capacitor connected with the pixel select switching 
element. 
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